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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a communication speed similar to that of a 
single-mode fiber by using an inexpensive multimode fiber by arranging a specific 
hologram element at the photodetection-side exit of the multimode optical waveguide. 
SOLUTION: At the photodetection-side exit of the multimode optical waveguide which 
propagates the projection light from a laser used for optical communication, the 
hologram element is arranged which diffracts only light in specific propagation mode of 
the optical waveguide, and the travel direction of only the light in propagation mode is 
changed. Namely, the light 1-9 having its intensity modulated is coupled with the 
multimode fiber 1-3 from the laser 1-1 through a lens 1-2. When the distance of the 
fiber is long and signal modulation is fast, the output signal from the fiber is distorted 
because of repetition of modes. When, however, a mode separator 1-4 is used, an LP01 
mode is diffracted upward and an LP1 1 mode is diffracted as a plane wave, so that the 
two mode can be separated and photodetected by using lenses 1-5 and 1-7 and 
photodetectors 1-6 and 1-8 respectively. 
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